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Abstract
Genetic testing services for breast cancer are well established in developed countries compared to African populations that bear a
disproportionate burden of breast cancer (BC). The objective of this study is to examine the knowledge of professional Nigerian
women about BC genetics and their intentions to utilize genetic testing services when it is made available in Nigeria. In this study,
165 lecturers and 189 bankers were recruited and studied using a validated self-administered questionnaire. The respondents’
mean age was 34.9 years (SD = 10.9), 6.5% had family history of BC, and 84.7% had limited knowledge of breast cancer
genetics. The proportion of women with genetic testing intentions for breast cancer was 87.3%. Health care access (OR = 2.35,
95% CI, 1.07–5.13), religion (OR = 3.51, 95% CI, 1.03–11.92), and perceived personal risk if a close relative had breast cancer
(OR = 2.31, 95% CI, 1.05–5.08) independently predicted testing intentions. The genetic testing intentions for BC were high
despite limited knowledge about breast cancer genetics. Promotion of BC genetics education as well as efforts to make BC
genetic testing services available in Nigeria at reduced cost remains essential.
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Introduction

Breast cancer (BC) is the most important cancer in women
globally, with more than double the incidence from 641,000
new cases in 1980 to about 1.64 million cases in 2010
(Forouzanfar et al. 2011). Breast cancer is now the most com-
mon female cancer in Nigeria with an age-standardized inci-
dence of about 54 per 100,000, using data from two major

Nigerian cancer registries (Jedy-Agba et al. 2012). In devel-
oping countries, breast cancer is the leading cause of cancer
deaths and accounts for 34.2% of total cancer deaths among
Nigerian women (World Health Organization 2014). A key
challenge with management of breast cancer in Nigeria is
the late presentation of patients with advanced disease with
very poor chance of survival (Adebamowo and Ajayi 2000;
Sitas et al. 2008).

Prevention of breast cancer remains key to the control of
the disease in developing countries. However, in spite of poor
outcomes among breast cancer patients in Nigeria, there is a
relatively low level of knowledge about risk factors for the
disease and poor awareness and utilization of screening ser-
vices. Studies in Nigeria have shown that only about 5% of
women have heard of or ever had a mammography done
(Akinola et al. 2011; Obajimi et al. 2013).

Genetic factors play an important role in the etiology of
breast cancer and provide options for prevention of the dis-
ease. The BRCA genes were identified in the 90s, and they
have been implicated as an important risk factor for the dis-
ease. Mutation in the BRCA 1 and BRCA 2 genes is found in
about 5–10% of breast cancer cases, and individuals with
these mutations have a 40–66% cumulative risk of breast can-
cer (Antoniou et al. 2003; Chen and Parmigiani 2007; Easton
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et al. 2015; Mavaddat et al. 2013; Miki et al. 1994). Mutation
in the BRCA genes is also associated with earlier age of onset
and higher mortality of BC among African women
(Fackenthal et al. 2005).

Genetic testing for the BRCA genes has been commercially
available in developed countries and allows for informed de-
cision making for breast cancer patients and their female rel-
atives, women at high risk of breast cancer, and the general
population. The benefits of commercial genetic testing include
the following: determination of chance of recurrence among
breast cancer patients, selection of early cancer detection and
risk reduction strategies, and reassurance for family members
of breast cancer patients (Dandara et al. 2013; Su 2013). There
are, however, ethical concerns about cost, accuracy of test
results, the handling of positive screening results, and discrim-
ination of those with positive screening results by insurance
companies (Caulfield et al. 2010; Dandara et al. 2013; Su
2013; Tong 2013).

Studies have consistently shown a high level of interest in
genetic testing for breast cancer and other hereditary diseases
in developed countries (Botoseneanu et al. 2011; Halbert et al.
2005; Kessler et al. 2005; Satia et al. 2006). However, such
studies are scarce in sub-Saharan Africa (SSA). One of the
very few studies in SSA was done by Fagbemiro and
Adebamowo (2014) who investigated knowledge about geno-
mics and attitudes towards personal genomics testing among
apparently healthy adults, patients with complex diseases and
their relatives, health workers, and community leaders, in rural
and urban Nigerian communities. Using qualitative method-
ology, the researchers found a low level of knowledge about
genomics and genomics testing among all participants.
However, the attitudes of respondents to genomic tests were
generally positive.

Purpose of the Study

Advances in genomic medicine hold great promise for
healthcare in developing countries. However, there are con-
cerns about greater inequalities in health and access to services
as many genomics products may not be affordable to a major-
ity of the populace in resource poor countries such as Nigeria
(World Health Organization 2002). The increasing application
of genomics technologies in medicine will eventually spread
to developing nations in Africa, including Nigeria. Thus, there
is a need to understand the level of awareness and interest in
genetic testing for common diseases such as breast cancer if
those services are available in Nigeria. In this study, we stud-
ied the knowledge of breast cancer genetics and interest in
genetic testing among women of higher educational level in
private and public sectors in Ibadan, Nigeria.

Methods

Study Design, Area, and Setting

This was a cross-sectional study conducted among women
aged 18 years and above in Ibadan, Oyo state. Ibadan is the
largest indigenous city in West Africa and is located in the
South Western part of Nigeria. It is the capital of Oyo state
and made up of 11 Local Government Areas with a total land
area of 3123 km2 and a population of 2,550,593, according to
2006 census results. The inhabitants are predominantly civil
servants and private business owners. The University of
Ibadan is the oldest university in Nigeria, located in Oyo state,
Southwest Nigeria. It has two main campuses, one for the
College of Medicine and the other for all other faculties. The
faculties include Arts, Sciences, Social Sciences, Technology,
Education, Agriculture and Forestry, Pharmacy, Basic medical
Sciences, Public Health, and Clinical Sciences. The College of
Medicine and the Faculty of Pharmacy were excluded from
the study. The institution has 1549 teaching staff of which 424
are females. There are several branches of 15 banks located in
various parts of the city of Ibadan.

Study Participants

The population of interest are female bankers and university
lecturers, aged 18 years and above, who were not on leave at
the time of data collection.

Sampling

A multistage sampling procedure was used to select the two
groups of women. The simple random sampling method was
used at each stage for selection and was done via a computer-
generated set of numbers after generating a sampling frame at
each stage. We selected female bankers working in the four
local governments in Ibadanmetropolis (Ibadan North, Ibadan
North West, Ibadan South West, and Ibadan North East).
There are about 15 different banks in Oyo State, of which
most bank outlets are located in Ibadan North West and
Ibadan North local governments. In the first stage, ten differ-
ent banks in Ibadan metropolis were randomly selected and
the number of women to be studied in each bank determined
by proportional allocation. In the second stage, the number of
branches of each bank studied was determined proportionate
to the number of branches for each bank. In the third stage, the
number of female bankers selected from each branch was
shared equally between the branches selected at the second
stage.

The selection of lecturers was a three-stage procedure
where faculties in the College of Medicine and Pharmacy
were excluded from the sampling frame of all faculties at the
University of Ibadan. From the remainder, ten faculties were
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selected. Six departments each were randomly selected from
the chosen faculties. The number of female lecturers selected
from each department was determined using proportional
allocation.

Study Procedures, Data Collection, and Survey
Instruments

Female lecturers were studied at their departments in the uni-
versity. After obtaining the list of eligible participants in each
department and completion of sampling, the women were vis-
ited in their offices, the study was explained to them and
consent was obtained. The questionnaires were completed
and collected immediately for some participants. However,
we made repeated visits for up to three visits for other women
for retrieval of questionnaires. A similar approach was used
for data collection among bankers. There were 189 out of 232
bankers and 165 out of 182 lectures from whom question-
naires were eventually obtained, with response rates of 81.5
and 90.7%, respectively.

Self-administered questionnaires including 81 items were
used to obtain information about the women’s socio-
demographic characteristics, level of utilization of breast can-
cer screening services, knowledge of breast cancer genetics,
and willingness to have genetic testing for breast cancer. The
questions on utilization of breast cancer screening services
andwillingness to have genetic testing were closed endedwith
BYes^ or BNo^ options. Knowledge of breast cancer genetics
was determined using 12 true or false questions adapted from
previous studies (Amin et al. 2012; Bruno et al. 2004; Kinney
et al. 2010; Lerman et al. 1997; Lerman et al. 1996). The items
from these studies were from a standardized and validated
questionnaire from the National Human Genome Research
Institute with good psychometric properties.

Ethical Considerations

The Oyo State Ethics Review Committee gave ethical approv-
al for this research, and each consenting participant signed the
informed consent form.

Data Management and Analysis

Data were analyzed using SPSS version 16. Descriptive sta-
tistics were used to depict the general characteristics of the
sample. Knowledge of BC genetics, which was categorized
into good (> 6 correct answers) and poor (≤ 6 correct an-
swers), was the dependent variable, while independent vari-
ables were factors such as occupation, age, marital status,
religion, income, family history of BC, awareness and utiliza-
tion of BC screening services, awareness of BRCA genes,
perceived risk, willingness to have genetic testing for breast
cancer, and knowledge of BC risk factors. Chi-square test was

used to analyze the association between categorical variables
and willingness to have genetic testing for breast cancer. Chi-
square tests were conducted to identify variables that had sig-
nificant associations. Significant variables from the chi-square
tests were further analyzed using multiple logistic regression
to identify factors that were independently associated with the
women’s willingness to have genetic testing for breast cancer.
A probability level of p < 0.05 was accepted as being of sta-
tistical significance.

Results

Socio-demographic Characteristics and Family History
of Cancer

Data were available for 189 bankers and 165 lecturers. The
respondents’ ages ranged from 18 to 67 years, with a mean
age of 34.9 years (SD = 10.9 years). Two hundred twenty-two
(62.7%) had ever married, and most (82.2%) were Christians.
Almost two-thirds (61.9%) paid for healthcare out of pocket.
Twenty-three (6.5%) indicated a family history of breast can-
cer, two (0.6%) of ovarian cancer, and 19 (5.4%) of other
cancers, while 312 (88.1%) had no family history of cancer
(Table 1).

Table 1 Socio-demographic characteristics and family history of cancer
among respondents (N = 354)

Variables Frequency (n) Percentage (%)

Occupation

Lecturers 165 46.6

Bankers 189 53.4

Ages

18–24 74 20.9

25–34 115 32.5

35–67 165 46.6

Marital status

Ever married 222 62.7

Never married 132 37.3

Religion

Christianity 291 82.2

Islam 63 17.8

Family history of cancer

Breast cancer 23 6.5

Ovarian cancer 2 0.6

Other cancer 17 4.8

None 312 88.1

Health care access

Out of pocket 219 61.9

Insurance 135 38.1

Breast Cancer Genetics Knowledge and Testing Intentions among Nigerian Professional Women 865



Awareness and Utilization of Breast Cancer Screening

Most of the respondents, 298 (84.2%) were aware of breast
cancer screening services, but only 169 (47.7%) had utilized
these services. The commonly utilized breast cancer screening
method was breast self-examination 144 (85.2%), while the
least utilized methods were clinical breast-examination 20
(11.8%) and mammography 18 (10.7%).

Knowledge of Breast Cancer Genetics and Associated
Factors

Less than one quarter (13.6%) had heard about BRCA 1 or
BRCA 2 genes. Among those aware of the genes, 27
(36.0%) knew about it from the internet and 34.6% from
radio/television. Other sources of information mentioned
include the following: hospital (8%), relatives (8.0%), con-
ferences (9.3%), and books/posters (4.0%). About one
third (35.7%) perceived that they would be at risk of breast
cancer if their close relative had an altered BRCA 1 or
BRCA 2.

The mean knowledge score for breast cancer genetics
was 3.2 (SD = 2.7; range = 0–12) out of a total of 12. Less
than one quarter (15.3%) had a score of above 6, and they
were classified as having good knowledge. Table 2 shows
the proportion of particpants with correct responses to the
knowledge items on breast cancer genetics for the total

sample and also for each group (bankers and lecturers).
Forty six participants (13.0%) responded correctly to the
statement that everybody has breast cancer gene. One hun-
dred twenty-three participants (34.7%) correctly responded
to the statement that all women with breast cancer gene will
develop breast cancer. Only 13.8% knew that the popula-
tion prevalence of breast cancer gene mutation was not 1 in
10, while 37.3 and 18.4% knew that mutated breast cancer
gene increases the risk of breast and ovarian cancer, respec-
tively. Over three quarters (77.4%) did not know that an
altered breast cancer gene could be inherited from one’s
biological father. The role of BC genes in the development
of BC before the age of 40 years was correctly stated by
21.8% of the respondents, while 43.5% were aware of the
availability of breast cancer genes testing. Compared to
bankers, a significantly higher proportion of lecturers gave
correct answers to items: BA woman who has her breasts
removed can still get BC^ (p = 0.001) and BAll women with
BC gene will develop BC^ (p = 0.030).

Cross-tabulations and multiple logistic regression analysis
of knowledge of BC genetics on variables are shown in
Table 3. Cross-tabulations showed significantly higher pro-
portions with good knowledge were found among lecturers,
Christians, those with perceived risk of breast cancer, and with
good knowledge of breast cancer risk factors. In the multiple
logistic regression analysis, two variables, religion and knowl-
edge of breast cancer risk factors, remained significant.

Table 2 Participants’ responses regarding their knowledge of breast cancer genetics

Knowledge questions
(true or false)

n (%) of
correct responses

n (%) of
correct responses

n (%) of correct
responses

p value

Bankers
(n = 189)

Lecturers
(n = 165)

Total sample
(N = 354)

Everybody has BC gene (true) 29 (15.3) 17 (10.3) 46 (13.0) 0.159

All women with BC gene will develop BC (false) 56 (29.6) 67 (40.6) 123 (34.7) 0.030

Awoman who has her breasts removed can still
get BC (true)

42 (22.2) 63 (38.2) 105 (29.7) 0.001

About one in every ten women have an altered BC
gene (false)

31 (16.4) 18 (10.9) 49 (13.8) 0.135

All women who have an altered breast gene get BC (false) 44 (23.3) 31 (18.8) 75 (21.2) 0.302

Awoman who does not have an altered (mutated) BC
gene can still get BC (true)

60 (31.7) 48 (29.1) 108 (30.5) 0.588

Awoman with altered BC gene has a higher chance of
getting BC (true)

63 (33.3) 69 (41.8) 132 (37.3) 0.100

Awoman with altered breast cancer gene has a higher chance
of getting ovarian cancer (true)

31 (16.4) 34 (20.6) 65 (18.4) 0.308

A father can pass down an altered BC gene to his daughter (true) 38 (20.1) 42 (25.5) 80 (22.6) 0.230

Awoman who has a sister with an altered breast cancer gene has
a 50% chance of also having an altered breast cancer gene (true)

57 (30.2) 64 (38.8) 121 (34.2) 0.088

Early onset (less than 40 years)of breast cancer is more likely to be
due to an altered gene than late onset breast cancer (true)

34 (18.0) 43 (26.1) 77 (21.8) 0.066

There are tests currently available to detect altered breast cancer
genes (true)

77 (40.7) 77 (46.7) 154 (43.5) 0.262
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Breast Cancer Genetic Testing Intentions
and Associated Factors

Most of the respondents (87.3%) unconditionally indicated
intentions to have genetic testing for BC if it is made available
in Nigeria, and the same proportion would only access the BC
genetic testing services when a close relative has breast or
ovarian cancer. About nine in ten women (89.5%) would be
more willing to utilize genetic testing for BCwhen it is done at
no cost. Only about one tenth (11.2%) of the participants were

willing to pay at least #60,000 for genetic tests while a larger
proportion 238 (88.8%) would afford less than #60,000.

Cross-tabulations and multiple logistic regression anal-
ysis of genetic testing intentions and independent variables
are shown in Table 4. Muslims were more willing than
Christians to have genetic testing for breast cancer. Also
significantly associated on crosstabulations were awareness
of breast cancer screening services, perceived risk, and
health care access. These variables remained significant in
the logistic regression analsyis, with the exception of
awareness of breast cancer screening services.

Table 3 Cross-tabulations and
multiple logistic regression of
participants’ knowledge of BC
genetics and independent
variables

Independent variables Cross-tabulations Multiple regression

% with good
knowledge

n (%)

Total p value OR 95% CI OR p value

Occupation

Lecturers 32 (19.4) 165 0.043 1.09 0.39–3.02 0.875

Bankers 22 (11.6) 189 Ref.

Age

18–24 6 (8.1) 74 0.072 Ref.

25–34 16 (13.9) 155 1.83 0.63–5.26 0.265

35–67 32 (19.4) 165 2.31 0.60–8.82 0.223

Marital status

Ever married 37 (16.7) 222 0.338

Never married 17 (12.9) 132

Religion

Christianity 50 (17.2) 291 0.030 3.15 1.05–9.49 0.041

Islam 4 (6.3) 63 Ref.

Monthly income

Less than #100,000 18 (12.2) 148 0.231

#100,000–#200,000 22 (15.7) 140

Above #200,000 14 (21.2) 66

Family history of BC

Yes 7 (17.9) 39 0.879

No 44 (14.9) 296

I am not sure 3 (15.8) 19

Ever utilized any breast cancer screening services?

Yes 30 (17.8) 169 0.212

No 24 (13.0) 185

Perceived risk if a close relative had altered BRCA 1 or BRCA 2

Yes 30 (24.4) 123 0.003 2.66 1.00–7.07 0.050

No 18 (12.1) 149 1.56 0.58–4.21 0.382

I do not know 6 (8.2) 73 Ref.

Knowledge of BC risk factors

Good knowledge (> 9) 21 (39.6) 53 < 0.001 4.39 2.16–8.92 < 0.001

Poor knowledge (≤ 9) 33 (11.0) 301 Ref.

Ref reference category, OR odds ratio, CI confidence interval

R2 = 0.101, Hosmer Lemeshow p value = 0.757
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Discussion

This study has shown a high level of willingness of educated
Nigerian women to utilize genetic testing for BC; however,
their knowledge about breast cancer genetics was poor. To our
knowledge, there are few studies in sub-Saharan Arica that

have investigated the knowledge of cancer genetics in any
population. Additionally, the focus of this study is on breast
cancer, the most common cancer in Nigeria, and it provides
some information about the knowledge and disposition of
Nigerian women to the genetics-related options available for
prevention and prognosis of the disease.

Table 4 Cross-tabulations and
multiple logistic regression of
participants’ genetic testing
intention and independent
variables

Independent variables Cross-tabulations Multiple regression

Genetic testing
intention n (%)

Total p value OR 95% CI OR p value

Occupation

Lecturers 146 (88.5) 165 0.528

Bankers 163 (86.2) 189

Age

18–24 62 (83.8) 74 0.508

25–34 103 (89.6) 115

35–67 144 (87.3) 165

Marital status

Ever married 196 (88.3) 222 0.464

Never married 113 (85.6) 132

Religion

Christianity 249 (85.6) 291 0.037 Ref.

Islam 60 (95.2) 63 3.51 1.03–11.92 0.044

Monthly income

Less than #100,000 127 (85.8) 148 0.377

#100,000–#200,000 121 (86.4) 140

Above #200,000 61 (92.4) 66

Family history of BC

Yes 35 (89.7) 39 0.828

No 258 (87.2) 296

Not sure 16 (84.2) 19

Aware of any breast cancer screening services?

Yes 266 (89.3) 298 0.010 2.08 0.94–4.60 0.071

No 43 (76.8) 56 Ref

Heard of the breast cancer gene called BRCA 1 or BRCA 2?

Yes 44 (91.7) 48 0.327

No 265 (86.1) 306

Perceived risk if close relative had altered BRCA 1 or BRCA 2

Yes 113 (91.9) 123 0.048 2.31 1.05–5.08 0.040

I do not know 66 (90.4) 73 2.06 0.364

No 123 (82.6) 149 Ref. 0.83–5.09

Health care access

Out of pocket 184 (84.0) 219 Ref 1.07–5.13 0.033

Insurance 125 (92.6) 135 0.019 2.35

Knowledge of breast cancer genetics

Good knowledge (> 6) 49 (90.7) 54 0.408

Poor knowledge (≤ 6) 260 (86.7) 300

Ref reference category, OR odds ratio, CI confidence interval

R2 = 0.057, Hosmer Lemeshow p value = 0.964
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Findings from this study revealed that a large majority
(84.2%) of the respondents were aware of breast cancer
screening services, but only about half had utilized these ser-
vices. This finding is similar to that reported by a recent
Nigerian study (Olajide et al. 2014). Assessment of the vari-
ous early detection methods in this present study revealed that
about seven in ten participants have ever had BSE. Our find-
ing is in concordance with the BSE practice rate of 77.6%
among female health workers in Edo, Nigeria (Akhigbe and
Omuemu 2009). Suh et al. (2012), in a survey among women
in Buea, Cameroon, found that about 60% have had BSE.
Findings from a study among Iranian women reported a
BSE practice rate of 61% (Montazeri et al. 2008), and
Olajide et al. (2014) reported that 56% of the BC patients
attending clinic in Lagos have ever had BSE. In contrast,
Obaji et al. (2013) reported a low-BSE practice of 21.8%
among market women in South East Nigeria, an indication
of the role of educational level and/or social class on the
awareness of breast cancer screening services.

Compared to BSE, the practice of CBE was low at about
12% in this study, similar to 9% reported by Okobia et al.
(2006) among community dwellers, but lower than 26% re-
ported by Ibrahim and Odusanya (2009) among female health
care professionals in Lagos, Nigeria. The least utilized BC
screening method found in this study was mammography (re-
ported in about one tenth of women surveyed). This is consis-
tent with a study among nurses in Lagos that reported 7.8%
(Odusanya and Tayo 2001). Also, Akhigbe and Omuemu
(2009) reported a lower mammography rate of 3.1% among
female health workers in Benin, South east Nigeria, while
Obajimi et al. (2013) found that none of the women attending
outpatient clinics in a teaching hospital in Ibadan, South-West
Nigeria, have ever had mammography.

The present sample of women studied had poor knowledge
of BC genetics. The mean BC genetics knowledge score was
3.2 (out of a total of 12) with a knowledge deficit of 86.4%.
This finding is in consonance with other studies. Amin et al.
(2012) reported a median knowledge score of 1 (out of 7
points) with knowledge deficit of 87.8% among Saudi wom-
en. Two older studies of knowledge of breast cancer genetics
among high-risk African American women had an average
knowledge score of 4.55 of a total of 11 (Hughes et al.
1997) and 3.2 out of 9, respectively (Kinney et al. 2001).
More recent studies similarly report poor genetics knowledge
among African Americans (Sheppard et al. 2014; Spruill et al.
2009; Kessler et al. 2007). Our study also revealed that only
13.6% of the women have heard about BRCA 1 or BRCA 2.
This is similar to the findings of Durfy et al. (1999) who found
that 10% of African American women with family history of
BC had heard of genetic testing for cancer risk. All other
studies reported a higher level of awareness of BC genes rang-
ing from 19 to 96% among cancer patients and the general
population (Amin et al. 2012; Armstrong et al. 2012; Bottorff

et al. 2002; Bruno et al. 2010; Hughes et al. 1997; MacNew
et al. 2010; Mogilner et al. 1998).

Concerning specific questions asked about breast cancer
genetics, knowledge of the role of the paternal family history
of breast cancer was poor in the present study (22.6%). This is
lower when compared with the findings of other studies con-
ducted in developed countries that range from 37 to 75%
(Amin et al. 2012; Bottorff et al. 2002; Hughes et al. 1997;
Kinney et al. 2001; Peters et al. 2005). However, the propor-
tion of women that knew the prevalence of breast cancer gene
(14%) observed in this study is similar to the 5 to 14% report-
ed by other studies (Bottorff et al. 2002; Hughes et al. 1997;
Kinney et al. 2001). Meanwhile, Peters et al. (2005) reported a
higher knowledge of the prevalence of BC genes of 44%
among the general population and 70% among those who
have tested for a BC gene among American women. The
difference found in the latter may be due to the fact that all
the respondents were aware of BC genetic testing.

About 44% of the respondents in this study indicated that
tests are available to detect altered BC genes. Findings from
other studies have shown a marked variation from this result.
Amin et al. (2012) found as low as 7% among Saudi women
without BC, while Bottorff et al. (2002) found a higher correct
knowledge of 75 and 79% about the availability of BC genetic
testing services among Canadian women without and with
BC, respectively. This result is an indication that the women
in developed countries are more knowledgeable about the
availability of BC genetic testing services than their counter-
parts in developing countries.

The finding that less than one quarter (22%) knew that BC
genes are responsible for the early onset of BC is similar to
15% for the same knowledge item among Saudi women by
Amin et al. (2012). Concerning other knowledge items, about
one third of women studied knew the importance of an altered
BC gene in a sister, which is far lower compared to the 61%
found by Hughes et al. (1997) among African American and
Caucasian women with at least a first degree relative with BC.
In addition, a study conducted by Bottorff et al. (2002) among
Canadian women without BC also found that 82% of the
respondents were knowledgeable about the implication of a
sister’s personal history of BC.

Furthermore, regarding the participants’ breast cancer ge-
netics knowledge, few of the women studied knew that a
person with a BC gene has a higher chance of developing
BC (37%) or ovarian cancer (18%). This finding is similar
to the study conducted by Amin et al. (2012) who reported
that only 12% of Saudi women knew that having an altered
BC gene places one at a higher risk of developing ovarian
cancer. The figures are higher from studies in the USAwhere
Hughes et al. (1997) found that most (77%) American women
knew that the chance of developing ovarian cancer is in-
creased when one has the altered breast cancer gene. Also,
Kinney et al. (2001) reported that 60% of African

Breast Cancer Genetics Knowledge and Testing Intentions among Nigerian Professional Women 869



Americans whose first degree relative (FDR) had BRCA 1
mutations knew that having altered BC genes increases one’s
risk of developing BC or ovarian cancer. A study conducted
amongAmericans whowere all aware ofBRCA 1 and BRCA 2
testing found that 78% knew about the increased risk of de-
veloping ovarian cancer as a result of mutation of the BC
genes (Peters et al. 2005). This current study also found that
only about 31% of the women knew that those without an
altered BC gene can still develop BC, which is similar to the
18% reported by the study conducted among Saudi women
(Amin et al. 2012). Meanwhile, this finding is different from
the 57 to 98% reported by studies conducted in the USA
(Bottorff et al. 2002; Hughes et al. 1997; Kinney et al. 2001;
Peters et al. 2005). The generally low level of knowledge
about breast cancer genetics among educated Nigerian women
underscores the need for a more aggressive approach to edu-
cating women about breast cancer and screening practices for
early detection.

The multiple regressionmodel showed that Christians were
three times more likely to be knowledgeable about BC genet-
ics than Muslims, and the reason for the significant difference
between religions is difficult to explain, perhaps it could re-
flect the association for an unmeasured variable. Also signif-
icant in the regression model was good knowledge of BC risk
factors, and this finding suggests that women knowledgeable
about breast cancer generally are more likely to find out about
breast cancer genetics.

The genetic testing intentions of the women in our study
were very positive, as almost nine in ten women indicated
willingness to have genetic testing for BC. This is similar to
the findings of studies conducted among African American
women on genetic testing for cancers and other diseases
(Botoseneanu et al. 2011; Satia et al. 2006; Halbert et al.
2005; Kessler et al. 2005). A study by MacNew et al. (2010)
in Southeastern Georgia also found that 87% of the respon-
dents indicated their willingness to have genetic testing for
BC. The high level of interest in genetic testing among the
women in our study could be a reflection of the increasing
rates of breast cancer in Nigeria making more women inter-
ested in knowing about their risk of having the disease.
Notably, genetic testing is not possible in most sub-Saharan
African countries, including Nigeria, and the authors are not
aware of any plans to provide the services by commercial
companies. In South Africa where the services are available,
there are currently no guidelines or recommendations for ge-
netic testing (Dandara et al. 2013). It is expected, however,
that as the cost of testing continues to fall in the coming years,
genetic testing would become available. In a similar vein,
genetic counseling services should also be made available in
developing countries such as Nigeria, in view of the high level
of interest in genetic testing services among women studied.
Currently, genetic counseling services for high-risk women
are not available in most hospitals in sub-Saharan Africa,

and resources need to be devoted to the training of physicians
and nurses to fill the urgent need for genetic counselors.

This study found that 56% of the women studied were will-
ing to pay between #3000 and #60,000 (about $100 to $200)
for genetic testing. This amount is comparable to that of other
studies. A study conducted among a diverse sample of women
with family history of BC by Durfy et al. (1999) in Western
Washington revealed that most African American women
(54.9%) opted to pay less than $100 compared to the white
American (50.3%) that desired to pay $100 to $200. The level
of willingness to pay expressed by the women in our study
should also be interpreted cautiously, bearing in mind that will-
ingness to pay for BC genetic testing may not be translated into
uptake when the service is made available in Nigeria.

This study also investigated reasons for women’s genetic
testing intentions. The most frequently endorsed reason for
testing intentions for BRCA 1 or BRCA 2 genes was to detect
BC before it causes harm. This finding differs from results of
some studies that found learning about one’s children’s risk
was the prominent reason to have genetic testing for BC
(Bottorff et al. 2002; Bruno et al. 2010; Lerman et al. 1995).
Some studies among BC patients found that the most often
cited reason to have genetic testing was to increase the fre-
quency of their screening for BC (Kash et al. 2000; Struewing
et al. 1995). The varied reasons given for willingness to get
tested for breast cancer may be due to the difference in geo-
graphical location and population characteristics. The reason
given by our studied sample may be due to the early onset of
BC amongNigerians. Notably, though the proportion of wom-
en with testing intentions was high in this study, it is unclear
whether this high interest was informed by potential benefits
of testing such as availability of more risk reduction options,
especially given the poor knowledge of breast cancer among
the women studied. Moreover, we expect that positive testing
intentions will translate to greater utilization of screening ser-
vices among the women at high risk of breast cancer, given
that uptake of screening services is currently low in Nigeria.
Prospective studies are needed in the future to understand the
influence of positive genetic testing results on screening be-
havior and acceptance of risk-reduction procedures among
Nigerian women with high-breast cancer risk.

The common reason given by about half of our respondents
for their unwillingness to utilize the BC genetic testing was the
fear of any adverse effect that could arise from a new medical
product. Compared to the study by Bruno et al. (2010), lack of
trust in modern medicine was the least cited reason for unwill-
ingness to have genetic testing for BC among women in Italy,
suggesting that women in less-developed countries could be
more skeptical of new technology.

The factors independently associated with genetic testing
intentions on multivariable analysis were religion, health care
access, and perceived risk of BC. Respondents who perceived
themselves as being at risk of BC were two times more likely
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than those who perceived no risk to test for BC genes. This
association has been previously reported (Bellcross et al.
2015). Muslims were four times more likely than Christians
to be interested in genetic testing for BC. The reason for the
higher odds among Muslims is unclear, especially given that
this study also found that Christians were more likely to have
good knowledge about breast cancer genetics. The complex
relationships among culture, religion, and issues related to
genetics in traditional African societies have been described
previously (Jegede 2009) and need further study. Respondents
who had healthcare insurance were more likely than those
paying out of pocket to desire genetic testing for BC.
Similar to our findings, Hughes et al. (1997) reported that
those who had health insurance are significantly more likely
to have genetic testing intentions than those who had no health
insurance. Nevertheless, Kinney et al. (2001) found that there
was no significant association between health care access and
desire to have genetic testing for BC among African American
women whose first degree relative had BC.

Currently in Nigeria, a majority still pay out of pocket for
health care, and this mode of health financing could make
access to genetic testing services difficult evenwhen it is made
available. Furthermore, inequalities in healthcare access be-
tween women of different social classes is likely to worsen,
and Nigerian women likely will benefit from subsidies in the
cost of genetic testing for BC when made available, as it is the
case in the USA (Moyer et al. 2014). The non-significant
association between willingness to have a test and family his-
tory of breast cancer found in this study has been reported by
other studies (Bruno et al. 2010; Quinlivan et al. 2014;
Sanderson et al. 2004). However in our study, this finding
might indicate poor knowledge of the importance of family
history of breast cancer as a risk factor for the disease.

Study Limitations and Research Recommendations

Findings from this study need to be interpreted cautiously in
the light of the following limitations. First, the sample is com-
prised of professional women representing a very small sec-
tion of the population, hence the results may not be general-
ized to the population of women in Nigeria. Further studies are
needed at community level to obtain a representative sample
of Nigerian women. Secondly, we may not guarantee an in-
formed decision-making about the intentions to have genetic
testing for breast cancer given the generally low level of
knowledge about breast cancer and genetics among Nigerian
women. However, one of the strengths of this study include
the use survey items adapted from a standardized and validat-
ed questionnaire from the National Human Genome Research
Institute to assess the knowledge of breast cancer genetics
among respondents. Of note, however, these items were not
assessed for their reliability and validity in the present sample.

Finally, the intention items used in the present study assessed
hypothetical willingness, which may not reflect actual uptake.

Conclusion

Respondents in this study expressed strong willingness to
have genetic testing for breast cancer despite their limited
knowledge of breast cancer genetics. Most respondents were
willing to pay for genetic testing for breast cancer when it is
made available in Nigeria.

Willingness to get tested was significantly associated with
health care access, religion, and perceived personal risk. Key
to the prevention and control of breast cancer in Nigeria is
improved knowledge about the risk factors for the disease
and early detection methods using available screening
methods. Campaigns aimed at improving the knowledge of
Nigerian women about breast cancer risk factors, and avail-
able screening tests and treatment options are urgently needed
to enable these women make informed decisions about their
health.
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